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Legionnaires' Disease: The Wollongong Experience 
Australia experienced its largest Legion-
naires' disease epidemic in Wollongong, mid 
1987. This paper presents an overview of 
Legionnaires' disease followed by details of the 
Wollongong epidemic including areas of par-
ticular interest to the physiotherapist, with 
comp~risons of milder and severe cases. Unlike 
other lipidemics, females outnumbered males. 
Predisposing factors of increasing age, 
cigarette smoking, respiratory and medical con-
ditions were found. Except cigarette smoking, 
these factors and initial chest radiograph in-
volving two or more zones, were significant 
features of the severe group. Patients in these 
categories require careful monitoring. Blood 
gases demonstrated consistent hypoxaemia 
and hypocapnoea. Seventy-eight per cent of 
cases recorded little or no sputum and implica-
tions for treatment are discussed. Impressions 
and fears of the epidemic fJ.re presented and 
recommendations made. 
BEVERLY ANNE RING 
Legionnaires' disease was named 
after an outbreak of 182 cases of 
pneumonia following an American 
Legion Convention in Philadelphia 
(USA) in 1976. The gram-negative 
bacillus responsible for the outbreak 
was christened Legionella 
pneumophila although its existence 
had been established as early as 1947 
(McDade et al 1979) and a well 
documented epidemic had occurred in 
1957 (Osterholm et a/1983). 
Following the recognition of 
leg;onella there have been thousands 
of diagnosed cases of the disease 
world-wide (Macfarlane et al 1982, 
Aubertin et al 1987). 
The fIrst recorded outbreak of the 
disease in Wollongong, New South 
Wales, OCCUlTed in 1985 with the air 
conditioning unit of a suburban club 
implicated as the diseases()urce. 
In 1987 the Illawarraarea experienc-
ed the largest epidemic ()f Legi()n-
naires' disease rec()rded in Australia. 
Of the 123 patients investigated for the 
disease, 60 were diagnosed positive 
(see diagnostic criteria below). 
A complete lack of physiotherapy 
relatedpap.ers and information 
Beverly Ring, Dip. Phys., B.A.(Psych), is a 
physiotherapist at The Wollongong Hospital, 
Wollongong, New South Wales. 
prompted the Physiotherapy Depart-
ment of the W ollongong Hospital to 
undertake a retrospective study, 
which aimed to: 
• Present an overview of Legion-
naires' disease. 
• Present information gained from 
the W ollongong epidemic of partIcular 
relevance to the physiotherapist. 
• Elucidate possible pre-disposing 
factors. 
• Give some idea of the 
physiotherapy work load associated 
with a Legionnaires' outbreak. 
• Evaluate fears, give some impres-
sions and make recommendations 
regarding the Leg;onella epidemic. 
Overview of Legionnaires', 
Disease 
Etiology 
There are at least twenty known 
species of Leg;onella. often taking the 
naIile fromthe·region where they were 
frrst isolated (Tobin 1987). Legionella 
pneumophila is most .commonly im-
plicated in pneUD).oni¢ epidemics. 
There are eleven different serological 
subgroups. 
Serogroup 1 is most common in 
human disease. This serogrouping is of 
prime importance in isolating the 
source of an epidemic, as samples 
from the environment must corres-
pond with the strains within the 
serogroup found in the patients. In 
Australia for this strain identifIcation, 
. samples must be sent to the United 
States of America. 
Legionella pneumophila is an 
aerobic gram-negative bacillus found 
very commonly in the environment, 
having been isolated from freshwater 
lakes, mud (Morris et a/1979), plumb-
ing fIxtures (Muder et al 1983) and 
drinking water (Shands et 0/1985) of 
patient's homes (Stout etal1987) and 
warm water systems in hospitals (peel 
et a/1985). 
Legionello bacteria have been found 
in water temperatures of 4° to 60° C' 
with pl:lvalues of 5.4 to 8.2, :but grow 
best in warm water of 25" t() 40°C 
(Tobin 1987). This makes air condi-
tioningunits,c()Oling towers, and 
warm water systems ideal incubators 
of legionellabacteria. 
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Epidemiology 
Source oj Injection 
The presence of legionella bacteria 
in the environment is not synonymous 
with Legionnaires' disease. Conditions 
for bacterial multiplication must exist 
for the concentration of bacteria to 
reach infective proportions. The 
bacteria must be delivered in an 
aeros61 with particles less than 5nm in 
diameter to be inhaled into the lungs of 
a susceptible host. The bacterium must 
be sufficiently virulent to cause 
pneumonia (Tobin 1987). 
Infections by Legionella 
pneumophila have been traced to the 
cooling towers and evaporative con-
densers of air conditioning units 
(Johnston et a/1987, Kirby et a/1980), 
often in hotels and hospitals; shower 
baths (Tobin et af 1980), rubber 
washers in shower fittings (Colbourne 
et al 1984), nebulizers and respiratory 
devices (Arnow et al 1982) and under 
water chest drains (Moiraghi ~t al 
1987), especially in nosocomial 
(hospital acquired) cases. High speed 
dental drill water has been found col-
onized but without evidence of human 
infection (Oppenheim et a/1987). 
Cooling towers and evaporative con-
densers are thought to collect air-borne 
legionella bacteria from .:!nvironmental 
sources (Miller 1979), or from the 
water supply. Disused and unserviced 
systems are ideal for bacterial 
multiplication and can be the source of 
heavily infected aerosols when 
operating. Studies using tracer-smoke 
have demonstrated the ease with which 
aerosols from the contamination site 
may reach air intakes (Dondero et al 
1980) up to 180 metres away (Klaucke 
et a/1984). 
Sources of sporadic cases generally 
go undetected, although legionella 
may account for up to 15 per cent of 
community acquired pneumonias 
(Macfarlane et a/1982). 
Suspected cases are often given the 
appropriate antibiotic treatment, but 
investigative procedures are often not 
employed due to the diagnostic dif-
ficulties and delay. 
Season 
Outbreaks of community acquired 
Legionnaires' disease are generally 
more common in summer and early 
autumn (Edelstein and Meyer 1984, 
Helms et al 1984). 
Host 
Contamination is most probably by 
direct inhalation of infected aerosols 
(Winn et al 1979). Person to person 
transmission has never been 
demonstrated (Jarvis 1982). The 
absence of secondary cases of the 
disease is a striking feature (Kirby et al 
1980). 
Previous studies have found that in-
creasing age, chronic medical condi-
tions, immunosuppressed state from 
disease or medication, smoking 
history, and being of male sex are all 
predisposing factors (Edelstein and 
Meyer 1984, Helms et a/1984). 
Clinical Features 
Incubation 
For Legionella pneumophila the 
period of incubation varies from two 
to ten days. Legionella pneumophila 
may also cause a non-pneumonic self 
limiting condition, with similar but 
milder symptoms called Pontiac's 
disease. This has a shorter incubation 
period of 36 to 48 hours (Edelstein and 
Meyer 1984). 
Signs and Symptoms 
In Legionnaires' disease the most 
common signs and symptoms are 
fever, cough, chills/rigors, dyspnoea, 
chest pain, diarrhoea, vomiting and 
confused mental state (Kirby et al 
1980, Helms et al 1984). Upper 
respiratory tract infections are uncom-
mon. The cough is usually dry initially, 
becoming productive in approximately 
half of the cases with haemoptysis 
common. 
Laboratory Findings 
a) Radiographic Findings 
Most patients show infiltrates on in-
itial chest radiograph. Involvement is 
not preferential for either lung or any 
lobe. The lower lobes are more com-
monly affected (Kirby et al 1980, 
Helms et a/1984). Other studies have 
suggested a propensity for the right 
lung with equal distribution between 
upper and lower lobes (Kroboth et al 
1983). Initial patchy intra-alveolar in-
filtrates become consolidative and pro-
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gress within the lobe and often to other 
lobes or the other lung, often despite 
clinical improvement (Edelstein and 
Meyer 1984, Helms f!t a/1984). 
b) Blood Gases 
There is little reported in the 
literature regarding blood gases. 
Hypoxaemia is a common feature, re-
quiring oxygen supplement or ven-
tilatory assistance when severe. 
c) Other Investigations 
Leucocytosis is frequently but not 
always found in Legionnaires' disease. 
Hyponatraemia and hypo 
phosphataemia and abnormal liver 
function tests are common (Kirby et al 
1980). 
Extra-Pulmonary Sites 
Legionella pneumophila bacteria 
have been cultured from haemodialysis 
fistula (Kalweit et al 1982), pericar-
dium (Mayock et al 1983), and the 
kidneys (Weisenburger et a/1981). 
Renal failure is a complica.tion of 
severe Legionnaires' disease. This is 
usually attributed to shock, although 
rhabdomyolysis and drug sensitivity 
have also been suggested (Poulter et al 
1981). Fenves (1985) suggests a cir-
culating endotoxin produced by the 
legionella bacteria may be the cause. 
Endotoxins have also been suggested 
to explain neurological symptoms 
(Andersen and S'gaard 1987) and the 
occasional complications of rhab-
domyolysis (Hall et a/1983) in patients 
with Legionnaires' disease. 
Course of the Disease 
The severity of Legionnaires' disease 
varies from mild pneumonitis, not 
warranting hospitalization, to pro-
gressive extensive pneumonia which 
may result in fatal respiratory failure. 
With prompt provisional diagnosis 
and appropriate treatment, many pa-
tients make a rapid recovery. Clinical 
improvement with the patient becom-
ing afebrile is sometimes as rapid as 24 
to 48 hours (Swartz 1979, Edelstein 
and Meyer 1984). 
Radiological improvement is more 
delayed with significant change within 
2 weeks and complete resolution 
typically within several months (Kirby 
et a11980, Kroboth et al 1983). 
Treatment 
Medical 
The importance of recognising the 
symptoms, instigating investigations 
and immediate commencement of ap-
propriate antibiotics and physio 
therapy must be stressed. Careful 
monitoring for signs of deterioration is 
mandatory, especially respiratory, 
renal a'Q,d cardiac functions. 
~ 
Pharmaceutical 
Erythromycin, orally or in-
travenously is the antibiotic of choice 
(Isaacs and Ellis-Pegler 1987). The 
course of treatment should extend for 
at least three weeks to prevent relapse 
(Swartz 1979, Edelstein 1982). 
Prognosis 
The underlying medical and 
respiratory condition of the patient, 
and the speed of administration of ap-
propriate treatment, are impo~tant 
factors in the prognosis. 
The case fatality rate can be as high 
as seventy percent in hospital-acquired 
Legionnaires; disease, and twenty-two 
per cent in community-acquired cases 
(Helms et al 1984). Overall fatality 
rates of fifteen to twenty per cent are 
common (Edelstein and Meyer 1984). 
Residential Dysfunction 
Lung cavitation (Helms et al 1984) 
andabsce8s (Bauling et al 1985) 
associated with Legionnaires' disease 
have occasionally been reported,and 
one case of bronchiolitis obliterans 
(Sato el al 1985). 
Pulmonary fibrosis has been fOund 
in the lungs of Legionnaires' disease 
patients at autopsy (Chastre etal 
1987). 
Patients who survive often suffer 
dyspnoea, weakness and malaise for 
weeks to months. Cordes and Fraser 
(1980) found that two years after the 
onset of Legionnaires'disease, pa-
tients did not have decreased 
pulmonary diffusing capacity. Ten 
weeks after onset, normal lung 
volumes and only minimal reduction in 
diffusing capacity was found in two 
patients who suffered Legionnaires' 
related adult respiratory distress syn-
drome (Shaw et a/1981). 
The Wollongong Epidemic 
Method - Data Collection 
Clinical Information 
There were 123 suspected cases from 
which 60 were positively identified by 
the Department of Health, 
Wollongong. Diagnostic criteria were: 
a fourfold rise in antibody titre to a 
minimuIiJ. of 1:128; and/or p.ositive 
direct fluorescent antibody staining 
and/or Culture. Wb,ere patients died 
very rapidly before a convalescent titre 
could be obtained, a positive diagnosis 
was made on medical grounds together 
with an initial titre greater than 1 :256. 
Data collection was from the medical 
records of fifty-nine positive cases of 
Legionnaires' disease. 
Inevitably, some of these will have 
been sporadic cases with alternative 
sources of infection, especially the very 
early and late cases and several with 
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Legionnaires' Disease 
different legion ella pneumophila 
serogroups, and some infected by 
legionella subtilis. All have been in-
cluded for the purposes of this study. 
Information was not available for one 
patient who visited the Wollongong 
region, and was subsequently 
hospitalized interstate. 
To elucidate possible factors in-
fluencingtheseverity of Legionnaires' 
disease,patients were divided into mild 
and severe gr.oups. Where deteriora-
tion after admission resulted in 
transfer to an acute hospital, or inten-
sive care treatment or death, the case 
was deemed severe. 
Physiotherapy Workload at the 
WoUongong Hospital 
Data regarding the physiotherapy 
workload oVer the epidemic for all pa-
tients admitted to The Wollongong 
Hospital only, were gathered from the 
Figure t: Dates of admissiOn - positive cases 
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'NSW Department of Health 
Physiotherapy workload statistics, 
routinely completed at this hospital. 
As the definite diagnosis of Legion-
naires' disease is considerably delayed, 
. statistics for all suspected cases have 
also been compiled with regard to pa-
tient numbers, occasions of service and 
treatment time. 
\ 
Results 
Epidemiology 
Source oj Injection 
In April, 1987 staff noticed an in-
crease in patients admitted to The 
Wollongong Hospital with severe 
'atypical' pneumonia. Definite 
Table 1: 
diagnoses of Legionnaires' disease 
began to be confirmed in early May, 
1987. 
After a great deal of investigation 
and much hysteria, the source of infec-
tion was a water cooling tower, Ona 
chemist shop on the Wollongong MaIl, 
approximately sixty metres from air in-
takes for The Gateway shopping com-
plex. The latter was the only common 
link between most of the positive 
legionella patients. The air condition-
mgunit in the chemist shop had been 
dormant and unserviced for some con-
siderable time, before being operated 
for parts of March, April and May 
(Christopher et aI1987). 
Selected features of Wollongong Legionnaires' positive cases 
) 
Mean age in years 
(range) 
60 years or over 
Sex Females 
Males 
Tobacco smokers 
Reformed smokers 
Non sm9kers 
(no information for 1 milder case) 
Heavy alcohol intake 
Underlying diseases or conditions 
Respiratory 
Cardiovascular 
Immunosuppressed 
Renal 
Diabetes 
Obesity 
Cardiovascular and/or respiratory 
Smoking and/or medical and/or 
respiratory 
% Rounded to nearest whole number 
* Significant findings P <0.05 
*t Significant findings P <0.01 
} Different to previous studies 
All Cases 
N=59 
61.5 
(26-88) 
40 68% 
36 61 %} 
23 39% 
31 53% 
12 21 % 
15 26% 
5 8% 
29 49% 
22 37% 
8 14%} 
1 2% 
7 12% 
10 17% 
40 68% 
56 95% 
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Season 
The W ollongong epidemic largely 
occurred in April and May, being mid 
to late autumn. Dates of first admis-
sion to hospital are shown in Figure 1. 
Host 
The Wollongong epidemic is dif-
ferentiated from otbersby the COIl-
tamination point being a shopping cen-
tre with a far greater range of ages and 
a more complete cross section of the 
community being exposed. 
Of the legionella positive patients, 
fifty (83 0/0) were residents of 
Wollongong suburbs, ten were visitors 
Milder Severe 
n=40 n=19 
58.1 68.6 
(26·88) (53-83) 
22 55% 18 95%*t 
24 60% 12 63% 
16 40% 7 37% 
21 54% 11 58% 
5 13% 4 21% 
13 33% 4 21% 
4 10% 5% 
16 40% 14 74%* 
11 27% 11 58%* 
8 20% 0 
0 1 5% 
6 15% 1 1% 
8 20% 2 11% 
23 57% 17 89%* 
37 92% 19 100% 
Table 2: 
Frequency of presenting signs and symptoms in Wollongong positive, 
Legionnaires' disease cases 
Clinical Findings 
Febrtie 
Cough. 
FatlgUf$/malaise 
Productive 
Dyspnoea 
Myalgia/arthralgia 
Chest pain 
Gastro Intestinal involvement 
(Vomiting 
(Abdominal pain 
(Diarrhoea 
Chills/rigors 
Sweats 
Headache 
Confused state 
Dizziness 
Frequent micturition 
Upper respiratory tract symptoms 
Table 3: 
All Cases 
N=59 
50 85% 
45 76% 
38 64% 
33 56% 
37 63% 
28 47% 
26 44% 
25 42% 
16 24% 
14 24% 
8 14% 
24 41% 
21 36% 
16 27% 
11 19% 
6 10% 
5 8% 
3 5% 
Legionnaires' Disease 
to the area, from Sydney. the South 
Coast, country areas and interstate. 
Findings regarding age, sex, smok-
ing history, underlying medical and 
respiratory conditions for all positive 
cases, including a comparison of 
milder and severe cases, are contained 
in Table 1. 
Laboratory Findings 
Radiographic Features 
Chest X-Ray reporting at the fl-
lawarra Area Health Hospitals uses 
right or left upper, middle and lower 
zones to describe the location of in-
flltrates within the lung. Unfortunate-
ly, it has been necessary to use this 
description, although it may not be 
synonymous with lobes. 
Table 3 compares the distribution of 
pneumonic lung changes on initial and 
worst chest radiographs for milder and 
severe cases. 
Included in pneumonic changes were 
all descriptions of infiltrates, from pat-
chy shadowing, to consolidation: 
ninety-three per cent of all cases show-
ed changes on initial fIlm. One of the 
Pneumonic lung involvement on chest radiographs of Wollongong positive Legionnaires' disease cases 
All Cases Milder Severe 
N=59 n=40 1'/ .... 19 
Initial radiograph 
Pleural effusion 9 15% 5 12% 4 21 % 
No pneumonic changes 4 7% 4 10% 0 
Involvement n=54 n=36 n=19 
Unilateral 41 76% *t 30 83% 11 58% 
right 24 44% 16 44% 8 42% 
left 17 31% 14 39% 3 16% 
Involvement by zones 
Right upper 13 24% 6 17% 7 37% 
middle 12 22% 7 19% 5 26% 
lower 23 43% 13 36% 10 53% 
(Continued ovetleaf) 
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Table 3: (Cont.) 
Pneumonic lung involvement on chest radiographs of Wollongong positive Legionnaires' disease cases 
(Involvement by zones) 
Left upper 
middle 
lower 
I 
> 2 zones 
> 3 zones 
> 4 zones 
Both lower zones 
Worst radiograph 
Pleural effusion 
Involvement 
Unilateral 
right 
left 
By zones 
Right upper 
middle 
lower 
Left upper 
middle 
lower 
> 2 zones 
> 3 zones 
> 4 zones 
Both lower zones 
Pulmonary oedema 
Cavitation 
*tSignificant finding P<O.01 
remaining four cases developed 
evidence of pneumonia on subsequent 
radiographs. 
Blood Gases 
Blood gas findings are summarized 
in Table 4. The three cases with raised 
POO2 had chronic lung disease. 
Course of the DiSease 
The severity of the.condition ranged 
from very mild, not requiring 
All Cases 
N=59 
8 15% 
14 26% 
22 41% 
26 48% 
& 8 15% 
2 4% 
27 13% 
n=20 
8 40% 
3 15% 
3 15% 
0 
10 50% 
13 65% 
18 90% 
14 70% 
12 60% 
14 70% 
20 100% 
18 90% 
13 65% 
14 70% 
10 50% 
1 5% 
hospitalization, to fatal. There may 
have been many more cases treated as 
outpatients, commenced onap-
propriate antibiotic treatment, without 
investigation for iegionella. Severe 
cases were either admitted in a critical 
condition or deteriorated within the 
first few days of hospitalization. They 
developed progressive pneumonic 
pulmonary consolidation with resul-
tant respiratory and cardiac impair-
ment, often developing hypotension, 
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Milder Severe 
n=40 n=19 
5 14% 3 16% 
7 19% 7 37% 
14 39% 8 42% 
11 31% 15 79%*t 
4 11% 4 21% 
1 3% 1 5% 
2 5% 5 26% 
n=5 n=15 
*4 died rapidly 
without change 
2 40% 6 40% 
2 40% 1 7% 
2 40% 0 
0 0 
1 20% 9 60% 
2 40% 11 58% 
4 80% 14 93% 
2 40% 12 80% 
1 20% 11 73% 
2 40% 12 80% 
5 100% 15 100% 
3 60% 15 100% 
2 40% 11 73% 
2 40% 12 80% 
1 20% 9 60% 
0 1 7% 
renal failure (l0159) and occasionally 
rhabdomyolillis (3/59). Patients in 
peripheral lUawarra hospitals and 
country hospitals who deteriorated 
(14/59) were transferred to acute 
hospitals - The W ollongong Hospital 
(11159) and Prince Henry Hospital in 
Sydney (3/59), for intensive care. 
The outcome of the epidemic is sum-
marized in Table 5. 
T_le 4: 
Result$ of early blood gases f·rom Wollongpng 
l.egionnair8$' disease positive cas.s . . 
Test performed 
+ Abnormal result 
Grossly abnormal 
(P02< \50mmHg) 
+P02fpW 
+PCO~IOw 
+ PC02 raised 
+pH raised 
+pHlow 
+BE raised 
+BE low 
46/59 
45/46 
20 
42 
36 
3 
24 
7 
7 
11 
78% 
98% 
43% 
91%# 
78%# 
7% 
52% 
15% 
15% 
24% 
+ Readings above or below the normal ranges 
# Notable findings 
TableS: 
Summaryp, outcome of Wollpngong Legionnaires' disease epidemic 
Outpatients 
Hospitalized 
Mean stay (days) 
Intensive care 
Mean ICU stay (days) 
Fatality rate 
Clinical Improvement 
< 1 week 
< 2 weeks 
Radiological improvement 
< 1 week 
< 2 weeks 
Recorded post discharge 
dyspnoea/malaise 
A/lCa$~s 
N·59 
2 
57 
21 
16 
18 
11 
33 
45 
17150 
37150 
5/48 
3% 
97% 
range 0.5·178 
27% 
range 0.5-79.5 
19% 
56% 
76% 
34% 
74% 
10% 
* no follow up X-Ray for 6 - Chronic changes only 3 
Pbysiothera.y T.".tmtm.t 
Table 6 s1lJIlttlatize$ the initial 
physiotherapy treatment. 
Of the sixteen patients admitted to 
Intensive Care Units, four patients 
were too medi~y unstable for 
physiotherapytreatIilent. The re-
mainder received postural drainage, 
modified where medical condition in-
dicated, percussion, vibrations, suc-
tion with lavage and bagging where 
possible. One patient had each lung 
separately ventilatC:ci via a double 
lumen broncho-catheterin an attempt 
Legionnaires' Disease 
(un$uccessful) to contain theuiUIateral 
pneumonia. Long stay intensiv~ care 
. patients had their treatment enlPhasis 
changed from chest physiotherapy, to 
exercise programmes as respiratory 
treatment and rehabilitation. The con-
dition of five of the six patients im-
proved on this regime. One had severe 
lung, heart and kidney damage and 
chest physiotherapy was recommenc-
ed. The positive psychological effects 
of the treatIilent change were felt by 
patients and all staff. 
Details of cough and sputum are 
presented in Table 7. Of those ··cases 
with recorded sputum amounts, 
seventy-eight per cent had little or no 
sputum. 
Physiotherapy Workload at the 
Wollongong Hospital 
Physiotherapy statistics over the 
epidemic were not significantly dif-
ferent to the corresponding period in 
previous years. This reflects the ex-
tended period of exposure andadnlis-
siom (see Figure 1). Where the disease 
is contracted in concentrated numbers, 
as jn most epidenlics, th¢re wouidbe 
an ·enormous inCrease in demand for 
physiotherapy. 
Impressions of the Epidemic 
The overwhelming impressions were 
of hard work (especially long term in-
tensive care patients) and fear. The 
realization that an epidemic was occur-
ring was slow as admissions with 
Legionnaires' disease began gradually 
and continued for several months. 
There was also an increased incidence 
of other pneumonias, such as 
mycoplasma. . 
None of the Illawarra hospitals 
edcrjsis management meetings to In-
form department heads;' alleviate 
fears, and formulate strategic plans. 
Such a co-ordinated approach should 
be instituted ready for implementation 
in any crisis. Delay in identifying the 
source of infection was a major con-
cern. A Wollongong Hospital water 
tower had. an unsatisfactorily high 
iegioneiia count and was appropriately 
treated prior to the epidemic and was 
therefore not iIiJ.plicated. 
The other major fears of patients, 
staff and reiativeS~ were morbidity and 
the possibility of the disease being con-
The Australian Journal of Physiotherapy. Vol. 35, No.3, 1989 173 
Legionnaires' Disease 
Table 6: 
Initial physiotherapy treatment of Wollongong 
Legionnaires' disease positive cases 
All Cases 
N=59 
\ 
Treat'1lent 46 78% 31 
~ 
Postural drainage 38/46 64% 23/31 
Percussion) 
Vibrations etc ) 
Controlled breathing only 5 8% 5 
Spirometry only 1 7% 1 
IPPB only 1 7% 1 
Treatment by relatives 1 7% - 1 
Milder Severe 
n=40 n=19 
77% 1579% 
4 died rapidly 
57% 15/1579% 
12% 0 
2.5% 0 
2.5% 0 
2.5% 0 
NB. Controlled breathing = Combination of deep breathing,..!n_spiratory 
hold, forced expiratory and relaxation techniques. 
Table 7: 1 
Cough and sputum details in Wollongong 
Legionnaires' disease positive cases 
Cough 
All Cases 
N=59 
Sputum 
Chronic Produc-
tive 1017% 
3356% 
Colour White 12 
23 
25 
20% 
39% 
42% 
Productive on 
presentation 
Dry to produc-
tive 
Blood 
Yellow/green 
(infected) 
No sputum 
11 19% 
1525% Amount Copious 
Moderate 
Little 
Nil 
4 7% 
5 8% 
17 29% 
15 25% 
Not recorded 18 31% 
tagious. Intensive Care nurses were 
particularly anxious about the ex-
piratory valves of ventilated patients. 
These fears were ungrounded as no 
secondary cases were identified.Secre-
tion precautions are the only recom-
mended procedures for Legionnaires' 
disease patients (Jarvis 1982). No 
masking, gowning or special disinfec-
tion is required. Disposable gloves 
should be worn for direct contact with 
respiratory secretions, such as suction-
ing of the respiratory tract. All 
materials contaminated with 
respiratory secretions should be given 
appropriate disposal. 
Discussion 
The fmdings regarding signs and 
symptoms and host factors are similar 
to those in the literature. A notable ex-
ception is the .ratioof males and 
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females of 1: 1.56 in contrast to other 
epidemics, where males have always 
outnumbered females, generally by 2 
112 times. Increasing· age, tobacco 
smoking, pre-existing respiratory and 
medical conditions were predisposing 
factors, however, immunosuppressed 
state was not found to be significant in 
the Wollongong epidemic. These dif-
ferences could be attributed to the site 
of infection being a shopping complex, 
with a higher proportion of female 
customers, with fewer immunocom-
promized people than in hospital-
acquired outbreaks. . 
On initial chest radiograph almost 
all showed some evidence of infection, 
unlike other pneumonias where there is 
often radiographic delay. Most cases 
commenced with unilateral lung in-
volvement, without significant 
preference for either lung, and more 
frequently lower zones, progressing to 
other areas in deteriorating patients. 
Bypoxaemiaand hypocapnoea were 
the most common blood gas findings 
on initial blood gases. Carbon dioxide 
washout due to increased respiratory 
rate probably accounts for the low 
PC02 readings. Factors predisposing 
to the severe form of Legionnaires' 
disease are being sixty years of age, or 
older, and having chronic respiratory 
or cardiovascular conditions. Initial 
radiograph with infiltrates effecting 
two or more zones was also a very 
significant indicator. 
As there was little or no sputum in 
many cases, it is difficult to determine 
the effectiveness of physiotherapy 
chest treatment. 
It may be much more effective to 
change the emphasis of physiotherapy 
treatment from postural drainage to 
methods of increasing oxygenation. 
Controlled breathing encompasses 
techniques .of the following -deep 
. breathing, inspiratory hold,relaxation 
and forced expiratory techniques. 
Thorough use of controlled breathing 
with selective addition of incentive 
spirometry could be far more 
beneficial to non-intubated, unproduc-
tive Legionnaires' disease patients. In-
termittent Positive Pressure Breathing 
maybe indicated where blood oXygen 
levels fail to improve. Continuous 
monitoring of oxygen saturation via a 
pulse oximeter is highly recommended 
to determine effectiveness of treat-
ment. Short and frequent treatments 
are essential as fatigue is a major pro-
blem in many cases. 
Although hard work was the impres-
sion of all staff, the physiotherapy 
workload generally was not 
significantly different when compared 
to tHe corresponding period in other 
years. \ 
To r~duce the probability of a fur-
ther outbreak in the Illawarra area, all 
commercial properties with water cool-
ed air conditioning units must submit 
evidence of servicing of the system to 
Wollongong Council, every three 
months. 
There are conflicting views on con-
trol in water systems. As fegionella 
bacteria are widespread in the environ-
ment and only rarely cause epidemic 
infections, some researchers suggest 
that uncontrolled attempted eradica-
tion is unjustified (Swann et af 1982). 
Others feel that in any hospital peJ}for-
ming major surgery, especially 
transplants, surveillance should be 
mandatory (Korvick and Yu 1987). 
Maintaining hot water systems at 
approximately 70°C will killfegionella 
bacteria. However, the risk of scalding 
in certain institutions is unacceptable, 
. for example psychiatric hospitals, 
where the presence of legionella has 
not resulted in disease outbreaks (Peel 
et al 1985). 
Continuous hyperchlorination has 
been used to control bacteria in water 
systems. This can be very costly, caus-
ing plumbing corrosion, and in hot 
water systems this has led to unaccep-
table levels of trihalomethanes (Helms 
et a/1988). 
At the Wollongong Hospital, 
samples from cooling towers and hot 
water systems are regularly analysed, 
at least three monthly. Hot water 
systems are maintained at 60° C as 
legionella will not multiply over 55° C. 
Conclusions and 
Recommendations 
The source of contamination can 
have a great effect on the patient 
population, especially with regard to 
sex distribution. Although the 
Wollongong epidemic effected more 
women, the most common predispos-
ing factors of increasing age, tobacco 
smoking, chronic respiratory and 
medical conditions were still 
demonstrated. 
Suspected cases of Legionnaires' 
disease who are over sixty years of age, 
with a history of respiratory or car-
diovascular disease, and present with 
initial radiographic involvement of 
two or more areas of the lungs, should 
be very closely monitored for signs of 
deterioration during the first few days 
after admission. The physiotherapist 
often detects changes in the patient's 
condition as visits are regular and fre-
quent. Drowsiness or confused mental 
state indicate hypoxaemia and the need 
for immediate medical attention. 
Fears by staff and relatives of 
Legionnaires' disease being contagious 
are unfounded. This should be stressed 
as early as possible in an epidemic. It is 
recommended that every hospital have 
a crisis management plan that is 
speedily implemented. 
The use of physiotherapy techniques 
to increase blood oxygen levels, 
especially controlled breathing, are 
recommended in short, frequent 
treatments for most Legionnaires' 
disease patients. Changing the em-
phasis from chest physiotherapy treat-
ment to rehabilitation with careful 
respiratory monitoring is recommend-
ed for any long stay intensive care 
patient. 
Most importantly tap water must 
never be used in respiratory or humidi-
fying devices or underwater drainage 
bottles. Legionella bacteria in unsterile 
water may multiply and infect the 
patient. 
Residual incapacity is an area 
needing research to determine the fre-
quency of permanent lung damage, 
studying, at intervals after discharge, 
the persistence of symptoms and 
radiological changes. Radiographic 
reporting by lobes would be of greater 
assistance to physiotherapists and in 
comparative studies. 
The standard of medical notes in 
some Legionnaires' cases was poor. 
More accurate and detailed records 
should be kept. At The W ollongong 
Hospital, physiotherapists now give 
comprehensive reports in the progress 
notes, with easy identification using 
the physiotherapy sticker. 
Legionnaires' Disease 
For more efficient research, infor-
mation protocols should be completed 
at the time of the epidemic rather than 
retrospectively. A standard form 
would make comparisons more 
meaningful. 
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